A new chromium tellurite oxochloride, Cr 3 Te 5 O 13 Cl 3 , has been prepared by solid-state reaction and the crystal structure was determined by single crystal X-ray diffraction. The compound crystallizes in the noncentrosymmetric space group P2 1 2 1 2 1 with the unit cell a = 4.90180(10) Å, b = 17.3394 (2) action. The dielectric constant ε (6 kHz) amounts to ∼7.9 and decreases by about 1% on cooling from 50 K to liquid helium temperatures.
Introduction
Oxohalide compounds comprising p-block lone-pair elements such as Se 4+ , Te 4+ , or Sb 3+ often exhibit unusual structural and physical properties because both the stereochemically active lone-pair and the halide ion contribute to open up the crystal structures by terminating structural elements and by occupying space in the nonbonding regions. The nonbonding side of the lone-pair elements naturally faces other lone-pair elements or halide ions to generate extended nonbonding volumes. This may lead to formation of (i) layered compounds with only weak van der Waals interactions in between the layers, as found in e.g. 10 6 and Co 5 (SeO 3 ) 4 X 2 (X = Cl, Br). 7 The asymmetric bonding character of the lone-pair cation has been utilized in synthesis strategies to search for new low-dimensional compounds with unusual magnetic properties as for example spin-frustration 8, 9 or for non-centrosymmetric compounds showing non-linear optical properties. [10] [11] [12] The majority of compounds containing Cr 3+ are oxides and
CrOCl is the only oxo-chloride previously reported, plus some hydrates; e.g. Single crystal X-ray diffraction experiments were carried out on an Oxford Diffraction Xcalibur3 diffractometer equipped with a graphite monochromator. The data collection was carried out at 293 K using MoKα radiation, λ = 0.71073 Å. Data reduction was done with the software CrysAlis RED that was also employed for the analytical absorption correction. 18 The structure solution was carried out with SHELXS and the refinement with SHELXL 19 in the WINGX 20 environment. Restraints were applied to oxygen O5 and O13 to refine their anisotropic temperature parameters to positive-definite values. Atomic coordinates and isotropic temperature parameters for all atoms are given in the ESI. † Structure data are reported in Table 1 . Structure plots are made with the program DIAMOND. 21 For the magnetic measurements crystals were separated manually and ground in an agate mortar before putting in a gelatine capsule. The magnetic susceptibilities of a powder compact of Cr 3 Te 5 O 13 Cl 3 have been measured under fieldcooling and zero field-cooling conditions with a PPMS Physical Property Measurement System and an MPMS Magnetic Property Measurement System (both Quantum Design) at temperatures between 1.8 and 300 K in magnetic fields up to 7 Tesla. The heat capacity of a small powder sample (≈1.5 mg) was measured with a PPMS system equipped with a 3 He cryostat employing the relaxation method.
The temperature dependence of the dielectric susceptibility was measured with an Andeen-Hagerling, Inc. AH 2700 ultraprecision capacitance bridge on an in situ pressed pellet of 3 mm diameter and a thickness of ∼0.5 mm and in external magnetic fields up to 3 Tesla.
Results and discussion

Crystal structure
The new tellurium oxo-halide compound Cr 3 Te 5 O 13 Cl 3 crystallizes in the non-centrosymmetric orthorhombic space group P2 1 2 1 2 1 . The crystal structure can be regarded as layered with the layers parallel to (110) and only weak Te-Cl interactions connect the layers, see 36 respectively) and they hold together the layered structure by weak interactions with tellurium atoms of neighbouring layers; this interaction is not symmetric and the chlorine atom is always closer to one of the tellurium atoms it interacts with, see Fig. 1 .
Magnetic, thermal and dielectric properties
The magnetic susceptibilities reveal an antiferromagnetic phase transition at ∼34 K evidenced by a sharp spike which is very sensitive to the magnitude of the external magnetic field. Above 0.3 T the spike is smeared out and a broad anomaly reminiscent of ferromagnetic order remains, see Fig. 3 . Isothermal magnetization measurement also reveals a critical field of about 0.25 T above which the magnetization versus field changes from linear to a Brillouin-like saturation behaviour, see Fig. 4 . The high-temperature inverse susceptibilities follow Curie-Weiss behaviour (eqn (1))
with a Curie constant C corresponding to an effective magnetic moment of 3.9μ B per Cr 3+ ion, in good agreement with an S = 3/2 spin-only effective moment typically expected for Cr 3+ ions in an octahedral environment. The Curie-Weiss temperature, Θ CW , is fitted to −230 K indicating predominant antiferromagnetic spin-exchange interaction. The frustration ratio (eqn (2)) amounts to ∼6.8 indicative of sizable competing antiferromagnetic spin-exchange interaction
The heat capacity reveals a sluggish weak magnetic anomaly consistent with long-range antiferromagnetic ordering at 34 K, see Fig. 5 . The entropy contained in the magnetic anomaly by integration of the quantity C P /T is found to be ∼1 J mol −1 K −1 , which corresponds to only ∼10% of Rln4, expected for an S = 3/2 system; the remaining 90% apparently must have been already removed in antiferromagnetic short-range ordering processes above T C consistent with the presence of onedimensional character of the chains of edge sharing [CrO 6 ] octahedra along [100] supporting low-dimensional magnetic behaviour. Magnetoelectric coupling may be expected to be very small since Cr 3+ with its 3d 3 electronic configuration, in a first approximation constitutes a spin-only system with small 
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orbital contributions to its magnetic moment and hence small coupling to lattice degrees of freedom. Nevertheless, magnetic ordering below 34 K induces an anomaly in the dielectric properties. Fig. 6 displays the temperature dependence of the dielectric constant of a polycrystalline sample of Cr 3 Te 5 O 13 Cl 3 . ε (6 kHz) amounts to ∼7.9 and decreases by about 1% on cooling from 50 K to liquid helium temperatures. Below 34 K ε(T) exhibits a magnetoelectric anomaly which is very sensitive to small external magnetic fields. In zero external field ε(T) shows a drop which is washed out by a field of 0.05 T. At 0.1 T the anomaly is inverted and ε(T) exhibits an increase and a ridge below 34 K. In fields above 1 T the magnetoelectric anomaly is completely smeared out.
Conclusions
The new tellurium oxo chloride The transition is shown to be very sensitive to the strength of the magnetic field applied. Above a critical field of ∼0.3 T the magnetization versus field changes from linear to a Brillouinlike saturation behaviour. The dielectric constant ε (6 kHz) amounts to ∼7.9 and decreases by about 1% on cooling from 50 K to liquid helium temperatures. Below 34 K ε(T) exhibits a magnetoelectric anomaly which is very sensitive to small external magnetic fields. The inset displays the quantity C P /T emphasizing the magnetic phase transition near 34 K (arrow). Paper Dalton Transactions
